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Table 1.1  

















 Qualitative assessment of specific firms in an already-existing network working to diffuse and develop a novel technology  
 Qualitative assessment of the user-groups that gradually adopt and utilize a novel technology 
 Qualitative assessment of the networks of actors and agents that exist and come into existence to utilize, diffuse, and develop a novel technology 
 Mathematical relationship that predicts how technology cost decreases based on the diffusion of that technology. 
 Mathematical relationship that determines the market penetration of a technology with respect to time. 
Benefits Allows for in-depth consideration of the current agents and actors working to promote a specific technology. 
Allows for in-depth consideration of technology use cases. This framework enables niche-marketing strategies and thinking to facilitate technology diffusion 
Allows for consideration of different networks of actors and agents that promote or block technology innovation. Actors and institutions are mapped to functions to better explore the innovation process 
Can be incorporated into models to better approximate the process of innovation responsible for cost reductions 
Can be incorporated into models to better approximate the rate at which a new technology can be expected to enter the market 
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Weaknesses Does not consider blocking effects that hinder innovation outcomes, nor can it account for out-of-network effects that could promote or detract from successful innovations. The framework is largely qualitative. 
Does not consider blocking effects that work against innovation, focusing instead on a demand-pull view to innovation. The framework is largely qualitative. 
Reduces the innovation process down to a set of "functions," or things that have to exist for innovation to occur. Functional fulfillment is difficult to assess. The framework is largely qualitative. 
The rate of cost reduction is based on historical accounts of similar technologies and expected outcomes. Because the relationship is logarithmic, small differences in curve expectations can result in order of magnitude discrepancies with actuality. The experience curve relationship does not endogenize all factors of the innovation process, and assumes that deployment alone is sufficient for reducing costs  









































	 Suurs	and	Hekkert	(2009)	note	that	there	are	two	distinct	technology	classes	within	the	Dutch	Biofuel	Technology	Innovation	System	(BFTIS).	These	technology	classes	consist	of	first	generation	biofuels	(1G)	and	second	generation	biofuels	(2G),	where	the	1G	fuels	originate	out	of	the	agricultural	TIS,	and	the	2G	fuels	stem	from	bioscience-based	technologies.		 The	biofuel	technology	case	traces	its	origins	to	agriculture,	where	massive	crop	production	led	to	a	surplus	of	food	supply	in	Europe	and	decreased	revenues.	As	a	means	to	support	the	agriculture	industry,	Europe	instituted	a	number	of	generic	tax	exemptions	that	influenced	the	direction	of	search	toward	biofuels.	Farmers	were	offered	a	premium	for	the	cultivation	of	non-food	crops	to	promote	biofuels	as	a	new	market	for	agriculture	products.			 The	first	phase	of	the	Dutch	BFTIS	began	to	take	shape	when	a	group	of	entrepreneurs	in	the	Netherlands	started	using	biofuels,	making	use	of	their	own	funding	as	well	as	European	subsidies	(“resource	mobilization”).	Despite	this	initial	market,	biofuels	had	low	economic	feasibility	and	were	unable	to	compete	with	fossil	fuels.	At	this	time,	the	Dutch	government	provided	no	support	for	biofuels,	and	the	government	agency	for	energy	(Novem)	was	against	the	use	of	biofuel,	viewing	it	as	too	expensive	compared	to	co-firing	biomass	in	power	plants	(Suurs	&	Hekkert,	2009).	This	hindered	the	legitimacy,	and	influenced	the	direction	of	search	away	from	biofuels.	Although	Novem	expressed	doubt	about	biofuels,	the	Dutch	Ministry	of	Agriculture	favored	biofuel	development;	these	contradictory	positions	from	different	government	departments	led	to	market	uncertainty	(detracting	from	“direction	of	search”),	which	was	compounded	by	a	lack	of	monetary	support	(“resource	mobilization”).	
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	 The	second	phase	of	the	Dutch	BFTIS	was	shaped	through	entrepreneurial	experimentation,	knowledge	development	and	diffusion,	and	through	public	opinion	and	industrial	actors	influencing	the	direction	of	search	toward	biofuels.	Climate	issues	also	became	a	matter	of	political	interest	(“exogenous	external	economies”),	and	biomass	was	recognized	as	an	important	consideration	in	the	energy	sector.			 Two	boating	companies	experimented	with	biodiesel	use	at	this	time,	later	leading	the	companies	to	demand	a	national	fuel	tax	exemption	for	the	project,	which	the	provincial	government	and	the	district	board	of	agriculture	supported	(“influence	the	direction	of	search”,	”resource	mobilization”,		and	“legitimacy”).	A	tax	exemption	was	provided,	and	a	virtuous	cycle	emerged	when	several	other	boating	projects	started	that	also	demanded	tax	exemptions	(Suurs	&	Hekkert,	2009).		 In	1995,	Nedalco,	an	alcohol	producer,	along	with	other	connected	companies	pressured	the	national	government	to	change	the	tax	scheme	and	issue	a	tax	exemption	for	an	ethanol	production	facility;	a	tax	exemption	for	the	annual	production	of	30	million	liters	of	bioethanol	was	provided	in	1997.	Although	the	tax	exemption	ended	up	being	insufficient	to	cover	facility	investments	and	the	project	was	discontinued,	Nedalco	successfully	eroded	the	Dutch	government's	resistance	to	(1G)	biofuels	(Suurs	&	Hekkert,	2009).		 The	third	phase	in	the	Dutch	BFTIS	is	marked	by	the	creation	of	a	carbon-neutral	energy	carrier	program	(GAVE)	initiated	by	the	Dutch	agency	for	energy	and	motivated	due	to	climate	change	concerns.	An	influential	study	authorized	by	GAVE	indicated	that	biofuel	production	could	be	favorable	and	that	a	range	of	alternative	energy	sources	already	existed	for	electricity	production	(“legitimacy”,	“influence	the	direction	of	search”).	This	
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argument	led	to	a	national	agenda	for	alternative	fuel	development	which	strongly	favored	2G	technologies,	resulting	in	the	development	of	two	major	industrial	coalitions	–	one	spurred	by	Nedelco	and	another	by	TNO,	Shell,	and	Wageningen	University		(Suurs	&	Hekkert,	2009).	The	promise	of	2G	technologies	created	positive	BFTIS	dynamics	at	the	same	time	the	negative	aspects	of	1G	biofuels	were	being	stressed	by	academics	and	environmentalists,	stagnating	entrepreneurial	experimentation	and	knowledge	development	of	1G	fuels.		 The	fourth	phase	in	the	Dutch	BFTIS	was	marked	by	additional	support	from	the	GAVE	program	aimed	at	guiding	entrepreneurs	toward	demonstration	projects.	Due	to	a	limited	budget,	however,	commercial	facility	plans	were	discontinued	and	the	subsidy	programs	stopped;	the	absence	of	sufficiently	powerful	market	creation	policies	formed	a	critical	barrier	for	further	development	of	the	BFTIS	(Suurs	&	Hekkert,	2009).		 The	fifth	phase	was	marked	by	European	intervention	triggered	by	the	2003	EU	biofuel	directive,	a	directive	that	forced	EU	member	states	to	substitute	a	percentage	of	automotive	fuels	for	biofuels	(“market	formation”).	As	the	EU	initiative	did	not	dismiss	1G	biofuels,	a	new	wave	of	1G	promotion	in	the	Netherlands	occurred.	Nedalco	continued	to	influence	the	field	and	drafted	a	proposal	for	a	large-scale	1G	bioethanol	facility.	Despite	the	lack	of	a	national	policy	to	promote	biofuels,	several	other	1G	fuel	projects	supported	by	various	corporate	coalitions	commenced,	triggered	solely	by	the	EU	initiative.	The	controversy	around	1G	and	2G	continued	to	increase,	yet	the	choice	for	1G	or	2G	biofuels,	which	was	first	presented	as	a	dichotomy,	became	irrelevant	in	the	BFTIS.		 The	final	phase	studied	by	Suurs	and	Hekkert	(2009)	is	characterized	by	a	slew	of	Dutch	policies	mandating	the	use	of	biofuels	and	providing	R&D	support	and	subsidy	for	2G	
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Chapter	2: Methodologies	for	Building	on	the	Innovation	Systems	Framework			 As	innovation	studies	continue,	there	is	hope	to	eventually	break	into	the	innovation	black	box,	elucidating	the	levers	and	mechanisms	that	can	be	turned,	twisted,	and	caressed	to	yield	desirable	economic	outcomes.	Despite	the	recognition	that	innovation	and	the	innovation	process	is	important	to	both	assessing	technology	uptake,	as	well	as	economic	systems	at	a	macro	level,	approaches	capable	of	better	quantifying	the	innovation	process	have	been	limited.			 Bottom-up	models	of	innovation	make	use	of	diffusion	curves	and	experience	curves,	simplistic	models	with	high	uncertainty	that	fail	to	account	for	the	drivers	of	innovation	beyond	cumulative	deployment	and	R&D	investment.	Top-down	models	similarly	struggle	with	innovation,	failing	to	endogenize	all	aspects	of	the	innovation	process.	It	is	therefore	unsurprising	that	many	innovation	system	frameworks	have	emerged,	facilitating	qualitative	assessment	of	the	innovation	process	at	the	micro-level,	providing	a	means	for	better	conceptualizing	innovation.		 It	is	these	innovation	frameworks	that	I	find	to	be	the	most	promising.	My	research	therefore	builds	on	the	Technology	Innovation	System	framework	for	innovation.	I	aim	to	create	a	set	of	tools	and	methods	that	can	be	employed	to	better	inform	policy	makers,	modelers,	and	stakeholders	about	the	innovation	process,	directing	them	toward	desirable	policy	approaches	that	support	the	transition	to	a	low-carbon	society.			 For	my	research,	I	use	a	broad	definition	of	innovation,	which	I	initially	established	in	chapter	one:	the	creation,	dissemination,	and	use	of	new	information.	My	approach	to	understanding	and	predicting	innovation	outcomes	draws	on	the	idea	that	innovation	can	be	tracked	and	understood	by	analyzing	the	flow	of	information	relating	to	specific	
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technologies.	Schumpeterian	entrepreneurs	rely	on	information	flows	to	create,	diffuse,	and	utilize	novel	technologies	and	groundbreaking	innovations.	In	turn,	these	very	actors	contribute	to	these	information	flows,	strengthening	the	network,	and	further	supporting	innovation.	This	conceptualization	emerges	from	the	TIS	literature,	which	focuses	on	the	idea	that	the	structural	arrangement	(specific	actors)	of	the	innovation	system	emerge	when	adequate	support	is	provided	for	the	levers	(TIS	functions)	that	serve	to	promote	these	structural	components	(Bergek	et	al.,	2008).			 Despite	the	quintessential	role	that	information	plays	in	driving	entrepreneurship	and	fostering	innovation,	modeling	approaches	usually	fail	to	account	for	the	importance	of	information.	Even	the	best	models	apply	only	a	superficial	overlay	of	“knowledge	stock	proxies”	(e.g.	Popp	(2004)).			 As	discussed	in	chapter	one,	innovation	relies	on	networks	of	agents	that	have	access	to	information	and	that	are	capable	of	utilizing	the	information.	I	posit	that	the	integration	of	innovation	into	models	and	policy	discussion	can	be	improved	by	tracking	the	flows	of	information	that	are	available	across	different	networks.	It	is	important	to	consider	not	only	the	quantity	of	information	being	produced,	but	also	how	the	information	is	accessed,	how	readily	available	it	is,	and	the	quality	and	type	of	that	information.			 It	is	impossible	to	obtain	and	assess	all	the	information	associated	with	a	given	technology,	and	it	is	even	harder	to	establish	the	set	of	actors	that	may	use	or	build	on	that	information,	and	how	they	come	into	contact	with	it.	Nonetheless,	there	are	certain	informational	sources	that	may	serve	to	capture	part	of	the	available	knowledge	base.			 Patents	represent	but	one	type	of	data	believed	to	capture	part	of	the	information	flow	that	drives	innovation	(Agrawal	&	Henderson,	2002;	S.	Breschi,	2001).	In	addition	to	
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development	in	the	broader	U.S.	context	were	chosen	as	the	key	articles	with	which	to	construct	the	biofuel	narrative	in	Chapter	3.	Articles	that	were	too	narrow	in	scope,	focusing	only	on	a	single	biofuel	technology	without	broader	historical	context,	were	omitted.		 From	the	biofuel	literature	review,	a	biofuel	narrative	emerged.	The	validity	of	this	narrative	was	assessed	at	several	academic	conferences	through	in-person	meetings,	as	well	as	public	presentations.	Experts	in	the	field	offered	many	helpful	suggestions.	Using	this	approach,	a	“default”	biofuel	narrative	has	been	established,	which	I	have	used	to	shape	and	facilitate	the	discussion	and	analysis	associated	with	the	patent	data	I	collected.			 Patent	databases	represent	an	appealing	data	source	for	tracking	and	assessing	innovation.	Patent	data	is	publicly	available,	and	patent	systems	have	been	instituted	as	a	means	to	protect	valuable	intellectual	property	(Mogee,	1991).	Patents	are	therefore	a	public	record	of	invention	–	inventions	that	may	ultimately	be	used	and	deployed.	As	such,	patents	provide	one	measure	of	the	flow	of	information	associated	with	technology	innovation.			 Patent	analysis	has	been	used	to	track	trends	in	knowledge	development	and	diffusion	related	to	new	technologies	and	inventions	(Hekkert,	Suurs,	Negro,	Kuhlmann,	&	Smits,	2007;	Popp,	2005).	Patenting	behaviors	can	also	reveal	overall	trends	in	entry	and	exit	of	firms	in	the	market	(if	firms	continue	to	file	for	patents	or	stop	patenting),	and	ultimately	the	direction	and	maturity	of	innovation	processes.	Patent	analysis,	however,	is	not	straightforward.	It	is	difficult	to	assess	the	value	or	quality	of	any	individual	patent,	and	there	are	differences	in	patenting	activity	between	sectors;	this	makes	the	absolute	level	of	technology	innovation	ambiguous	(Archibugi,	1992;	Peeters	&	Pottelsberghe	de	la	Potterie,	
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2006;	Qian,	2007).	Innovation	also	depends	on	a	number	of	conditions	that	are	not	fully	captured	in	the	patent	dataset.	Patent	data	therefore	capture	an	incomplete	picture	of	the	innovation	process.	Additionally,	patenting	does	not	necessarily	indicate	that	anything	useful	has	been	created,	and	an	increase	in	patenting	could	possibly	retard	innovation,	as	opposed	to	accelerate	it	(Heller,	1998;	Moser,	2013).	Furthermore,	there	is	a	long	lag-time	between	the	point	that	a	patent	is	filed,	and	the	point	at	which	it	is	granted	(Popp,	Juhl,	&	Johnson,	2003).	This	lag-time	also	makes	it	difficult	to	use	patents	as	a	real-time	measure	of	innovation.			 Despite	patent	data	limitations,	I	aim	to	assess	the	overall	trends	associated	with	patent	filing	for	biofuels	under	the	assumption	that	these	trends	may	adequately	represent	significant	shifts	within	the	biofuel	innovation	system.	Patents	contain	specific	textual	information	concerning	individual	technologies.	Using	patent	classification,	it	possible	to	obtain	some	disaggregation	of	the	technology	innovation	process	compared	to	aggregate	data	such	as	R&D	expenditures	(Popp,	2005).	I	look	at	the	existing	biofuel	innovation	narrative	in	the	U.S.	to	establish	if	patent	activity	adequately	captures	many	of	the	innovation	system	changes	that	have	occurred.	For	instance,	limited	patenting	activity	followed	by	a	sudden	surge	in	patenting	activity,	regardless	of	the	actual	quality	or	value	of	any	individual	patent,	may	be	indicative	of	substantial	shifts	in	that	technology’s	innovation	system.		 	 Additionally,	there	are	few	publicly	accessible	datasets	that	can	replace	the	use	of	patents	as	a	proxy	for	innovation.	However,	when	utilizing	patents	to	assess	knowledge	stock,	there	is	significant	subjectivity	in	selecting	classifications	that	relate	to	technologies	(S.	Breschi,	2001).	For	emerging	or	innovative	technologies,	this	can	be	especially	difficult	if	classifications	cover	the	invention	inadequately,	or	if	the	invention	
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builds	on	a	large	body	of	research	in	another,	related	field.	Rather	than	relying	solely	on	the	classification	scheme	established	by	patent	examiners	as	the	basis	for	technology	classification,	I	employ	NLP	techniques	to	create	a	unique,	technology-specific	statistical	model	to	aid	in	patent	grouping	and	classification.	I	classify	patents	into	1	of	10	possible	technology	categories:	1st	and	2nd	generation	ethanol	and	biodiesel,	renewable	diesel	or	drop-in	fuels,	other	renewable	fuels,	Fischer-Tropsch	synthesis	not	based	on	renewable	feedstock,	oil	recovery,	other	non-renewables,	and	non-applicable	(NA)	patents.	This	approach	can	increase	the	precision	and	accuracy	in	tracking	patent	activity	associated	with	individual	technologies.		 While	assessment	of	patent	quality	is	not	a	direct	requirement	for	characterizing	shifts	in	a	technology’s	innovation	system,	further	investigation	into	innovation	system	strengths	or	levels	of	inventiveness	requires	more	consideration	of	the	quality	of	patents.			 I	rely	on	three	patent	classification	systems	to	assess	patents	as	a	proxy	for	shifts	in	the	biofuel	innovation	system.	I	utilize	(1)	The	Green	Inventory	for	biofuel,	a	system	based	on	a	selection	of	International	Patent	Classification	(IPC)	codes,	(2)	the	existing	Cooperative	Patent	Classification	(CPC)	scheme	for	biofuel,	and	(3)	my	own	derived	methodology	that	makes	use	of	natural	language	processing	and	machine-learning	algorithms	to	independently	classify	patents.	I	used	a	multi-step	process	to	collect	a	set	of	relevant	patents	from	the	United	States	Patent	and	Trademark	Office	(USPTO)	for	this	analysis.		 I	collected	patent	counts	for	patents	applied	for	in	each	year	for	CPC	and	IPC	classification	approaches.	These	counts	were	obtained	from	the	USPTO	using	built-in	search	functionality	to	search	by	classification	code.	Both	the	CPC	biofuel	classification	
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scheme	and	the	IPC	Green	Inventory	were	created	to	capture	a	substantial	portion	of	patents	likely	to	be	associated	with	biofuel	technologies	across	a	large	portion	of	the	biofuel	supply	chain.	Table	2.1	provides	a	list	of	the	patent	classification	identifiers	used	to	construct	the	Green	Index	and	CPC	biofuel	patent	trends	used	for	analysis.	Table	2.1			




2G	Alcohol	 	 NA		 	 Y02E50/18	Cellulosic	Ethanol	 NA		 	 Y02E50/16	Pyrolysis	 	 NA	 	 Y02E50/14		 	 	 	 	
Note:	C07C	relates	to	organic	chemistry	and	cyclic	or	carbocyclic	compounds;	C10G	relates	to	the	production	of	liquid	hydrocarbon	mixtures	and	cracking	hydrocarbon	oils;	C10L	relates	to	fuels	not	otherwise	captured	in	C10G	and	C10K;	C11C	covers	fatty	acids	obtained	from	fats,	oils,	or	waxes;	C12P	relates	to	fermentation,	and	C12N	relates	to	microorganisms.	Conversely,	Y02E50	covers	to	the	production	of	fuels	of	non-fossil	origin	with	/13	covering	biodiesel,	/17	covering	grain	bio-ethanol,	/18	covering	bio-alcohols	produced	through	methods	other	than	fermentation,	/16	covering	cellulosic	bio-ethanol,	and	/14	covering	bio-pyrolysis.			
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	 To	establish	an	initial	repository	of	patents	likely	to	be	associated	with	biofuel	innovation	for	my	own	classification	methodology,	126	biofuel-relevant	keywords	were	utilized	to	search	the	USPTO	patent	database.	This	keyword	list	was	originally	developed	as	part	of	the	Biopat	database	research	conducted	by	Costantini,	Crespi,	and	Curci	(2013)	and	is	contained	in	the	appendix.	These	keywords	were	established	by	Costantini	et	al.	(2013)	using	expert	elicitation	and	a	review	of	relevant	biofuel	research	literature.	This	keyword	set	is	believed	to	describe	adequately	capture	the	technologies	and	processes	employed	across	biofuel	production.	These	keywords	are	often	very	broad,	including	words	such	as	“ethanol,”	an	industrial	solvent	and	chemical	with	a	myriad	of	uses	and	applications	outside	of	biofuels.			 The	combined	keyword	search	of	the	USPTO	database	returned	more	than	2.4	million	patents,	capturing	a	greater	subset	of	possible	biofuel	patents	than	covered	under	the	BioPat	database	(47,500	patents)	or	the	CPC	classification	scheme	(3,300	patents).	This	approach	generated	a	repository	similar	in	breadth	to	the	World	Intellectual	Property	Organization’s	(WIPO)	IPC	Green	Inventory	for	biofuels.	Accounting	for	duplicate	patents1	in	the	patent	dataset	yields	a	full	patent	dataset	to	assess	for	biofuel-relevance	of	over	755,000	patents.			 To	better	assess	patent	trends	and	meanings,	it	is	important	to	disaggregate	and	properly	classify	relevant	patents	(Popp,	2005).	Because	keyword	searches	capture	a	number	of	patents	that	have	no	relation	to	biofuels,	a	more	robust	method	for	classifying	biofuel	patents	is	necessary.	I	have	chosen	to	utilize	natural	language	processing	to																																																											
1	Patents	may	have	more	than	one	keyword	associated	with	them.	
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	%	of	all	articles		 	 	 	 	1G		 852	 85%	 620287	 98%	2G		 197	 20%	 58408	 9%	Biodiesel		 389	 39%	 231295	 36%	Biogas		 95	 9%	 39560	 6%	Blocking		 192	 19%	 74028	 12%	Development	of	Positive	External	Economies		
292	 29%	 55172	 9%	
Drop-in		 37	 4%	 455	 0%	Entrepreneurial	Experimentation		 270	 27%	 144391	 23%	Ethanol		 511	 51%	 336331	 53%	Influence	the	Direction	of	Search		 178	 18%	 63200	 10%	Knowledge	development	and	diffusion		
116	 12%	 22606	 4%	
Legitimation		 607	 61%	 434230	 68%	Market	Formation	 143	 14%	 61748	 10%	
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1. Could	you	share	with	us	information	about	amounts	and	allocation	of	funding	related	to	PEVs?	 		2. Are	more	resources	needed?	 		 3. What	are	the	main	sources	of	uncertainty	for	whether	resources	will	be	allocated	now	and	in	the	future?	 		4. What	role	is	the	Governor’s	Office	playing	in	PEV	discussions	in	your	state?		 	 	 	 	To	assess	Market	Formation,	information	was	gathered	that	pertained	to	the	following	questions:		 1. Are	there	local	incentives	in	place	to	help	users	and	fleets	adopt	PEVs?		2. What	kind	of	support/incentive	is	there	for	the	deployment	or	use	of	charging	equipment?			3. Have	there	been	marketing	campaigns	developed	to	generate	public	interest	in	PEVs?	 		 	 	 	To	assess	Legitimation,	information	was	gathered	that	pertained	to	the	following	questions:	
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	 1. How	informed	is	the	general	public	in	your	state	about	PEVs?		2. What	images	do	people	associate	with	PEVs?	Are	these	positive	or	negative	images?	 		3. Who	are	the	primary	market	segments	that	purchase	PEVs	in	your	state?	Why?	 		4. Are	there	important	stakeholders	that	are	antagonistic	toward	PEVs?	 	 		 5. Is	there	market	demand,	and	does	local	government	or	advocacy	groups	support	PEV	adoption?	 	 	 	 	 	 	 		To	assess	Knowledge	Development	and	Diffusion,	information	was	gathered	that	pertained	to	the	following	questions:		 1. What	are	the	more	critical	factors	that	drive/deter	the	market	adoption	of	PEVs	in	your	state?			2. How	do	stakeholders	in	your	state	learn	about	the	fact	that	these	factors	are	critical?			 3. Do	most	stakeholders	agree	on	the	importance	of	these	factors?		
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To	assess	Influence	on	the	Direction	of	Search,	information	was	gathered	that	pertained	to	the	following	questions:		 1. How	do	existing	state/local	actions	influence	activities	to	support	plug-in	vehicle	adoption?		 	2. What	laws,	regulations,	competing	technologies,	or	organizations	prevent	PEVs	from	getting	more	attention	from	stakeholders?		 	 	3. How	has	media	affected	PEV	adoption	in	your	state?	 		4. Is	there	a	PEV	action	plan	in	place?			5. Are	there	automaker	or	fleet	EV	requirements?	 		6. Have	there	been	clear	statements	or	expression	in	support	for	EVs	from	the	political	leadership?	 	 	 	 	 	 		To	assess	Entrepreneurial	Experimentation,	information	was	gathered	that	pertained	to	the	following	questions:		 1. Are	there	companies	in	your	state	that	supply	parts,	services	or	technology	for	the	production	of	PEVs	or	charging	infrastructure?	
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outcomes	for	2nd	generation	biofuel	technologies	in	the	United	States	may	be	unlikely	in	the	short-term.	Table	4.3	
Innovation	function	peak	year	and	percent	change	from	peak	by	2013		 	1st	Generation	 	 	2nd	Generation	 	 	Function	 Peak	Year	 Change	from	Peak	 	 Peak	Year	 Change	from	Peak		 	 Difference		 	 	 	 	 	 	 	Influence	the	Direction	of	Search			
2007	 -79%	 	 2007	 -75%	 	 -4%	
Entrepreneurial	Experimentation			
2008	 -42%	 	 2008	 -67%	 	 25%	
Resource	Mobilization			
2011	 -39%	 	 2011	 -65%	 	 26%	
Market	Formation			 2007	 -60%	 	 2007	 -63%	 	 3%	Knowledge	development	and	diffusion			
2007	 -31%	 	 2011	 -55%	 	 25%	
Development	of	Positive	External	Economies			
2007	 -46%	 	 2011	 -52%	 	 6%	



























1995  1996  1997   1998   1999   2000   2001   2002  2003  2004  2005  2006  2007  2008  2009  2010  2011  2012  2013 
Resource Mobilization  Market Formation  
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Influence the Direction of Search  Entrepreneurial Experimentation  
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Policies	that	significantly	affect	innovation	system	article	counts		Policies/Functions	 	F1		 	F2	 	F3	 	F4	 	F5	 	F6	 	F7		 	 	 	 	 	 	 	AFV	Manufacturer	Incentives		 	 	 *	 	 	 	 *	Fuel	Use	Incentives		 	 	 	 	 	 	 	Aftermarket	Conversion		 	 	 	 	 	 	 	Air	Quality/Emission	Regulation		 **	 	 	 	 **	 **	 	Alternative	Fuel	Dealer	Incentives		 *	 	 	 	 	 	 	Alternative	Fuel	Producer	Incentives		 	 	 	 	 	 	 	Alternative	Fuel	Purchaser	Incentives		 	 	 **	 	 	 **	 	Climate	Change/Energy	Initiatives		 **	 	 	 	 **	 **	 	Idling	Regulation		 	 	 	 	 	 	 **	Exemption	from	Restrictions		 	 	 	 	 	 	 	Fleet	Purchaser/Manger	Incentives	 	 	 	 	 	 	 	
	-136-		






	Policies/Functions		 	F1		 F2		 F3		 F4		 F5		 F6		 F7			 		 	 	 	 	 	 	AFV	Manufacturer	Incentives		 2.5	(7%)	 	 30.5	(10%)	 1.1	(7%)	 3.7	(6%)	 5.0	(8%)		 		Fuel	Use	Incentives		 2.2	(6%)	 	 	 0.7	(4%)		 	 	 	Aftermarket	Conversion	 	 	 	 	 	 -1.9	 3.3	
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	 (-3%)	 (9%)		Air	Quality/Emission	Regulation		 -1.8	(-5%)	 	 	 	 	 	 -2.7	(-7%)		Alternative	Fuel	Dealer	Incentives		 	 -3.2	(-6%)	 	 	 -2.3	(-4%)		 	 	Alternative	Fuel	Producer	Incentives		 1.3	(3%)	 	 	 	 	 1.9	(3%)		 	Alternative	Fuel	Purchaser	Incentives		 	 3.0	(6%)	 	 0.7	(4%)		 	 	 	Climate	Change/Energy	Initiatives		 	 	 	 	 	 -2.8	(-4%)		 	Idling	Regulation			 	 -3.2	(-6%)	 -13.1	(-4%)	 -0.8	(-5%)	 	 -2.3	(-4%)	 -2.6	(-7%)		Exemption	from	Restrictions		 	 	 	 	 -2.8	(-5%)		 	 	Fleet	Purchaser/Manger	Incentives		 -1.7	(-4%)	 -2.3	(-5%)	 	 -0.9	(-6%)	 	 -2.1	(-3%)	 -2.2	(-6%)		Fuel	Economy	Requirements		 	 	 	 	 	 5.1	(8%)	 3.1	(8%)		Fuel	Production/Quality	Regulation		 	 	 	 -0.6	(-4%)	 	 -2.6	(-4%)		 	Alternative	Fuel	Tax	Rates		 	 	 	 	 	 	 	Alternative	Fuel	Station	Incentives		 -1.3	(-3%)		 	 	 	 	 	 	Grants		 	 5.3	(11%)	 -14.6	(-5%)	 	 	 	 2.6	(7%)		Loans	and	Leases		 	 	 -13.3	(-5%)	 	 	 	 -2.8	(-7%)		Rebates		 	 	 	 	 	 	 	
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 Dependent	variable:     
 
FFV	Deployment Ethanol	Production Ethanol	Consumption E85	Stations 
 log(FFV.Lag	+	1) 0.423***    
 (0.028)         log(EthProd.Lag	+	1)  0.900***   
  (0.025)        log(EthCons.Lag	+	1)   0.866***  
   (0.045)       log(Station.Lag	+	1)    0.534*** 
    (0.049)      log(Car.Ownership	+	1) 0.581** -0.615** 0.325 0.079 
 (0.231) (0.296) (0.593) (0.227)      log(Truck.Ownership	+	1) 0.036 0.744* -0.078 -0.185 
 (0.116) (0.387) (0.669) (0.202)      lag(log(Innovation	+	1),	1) 0.042 0.141*** 0.057 0.064** 
 (0.041) (0.053) (0.112) (0.032)      log(Economy) 0.615** -0.665 0.671 -1.334*** 
 (0.267) (0.634) (1.633) (0.500)      log(Population) -0.717 1.344 -1.141 1.095 
 (0.473) (1.727) (3.088) (0.830)      year1998 3.135*** -0.186*** 0.415 0.036 
 (0.152) (0.056) (0.336) (0.069)      year1999 2.975*** -0.256** -0.008 0.047 
 (0.157) (0.113) (0.257) (0.079)      year2000 2.786*** -0.152 -0.017 0.166 
 (0.179) (0.189) (0.351) (0.110)      year2001 2.120*** -0.390* 0.046 0.174 
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 (0.210) (0.201) (0.477) (0.134)      year2002 3.099*** -0.305 0.426 0.244* 
 (0.194) (0.229) (0.506) (0.147)      year2003 2.908*** -0.196 0.040 0.287 
 (0.218) (0.292) (0.553) (0.181)      year2004 2.382*** -0.509 0.252 0.542** 
 (0.245) (0.393) (0.685) (0.210)      year2005 2.337*** -0.438 2.152** 0.924*** 
 (0.237) (0.411) (0.836) (0.256)      year2006 2.503*** -0.453 0.830 0.979*** 
 (0.244) (0.424) (0.867) (0.296)      year2007 2.977*** -0.033 0.843 0.908*** 
 (0.280) (0.400) (0.970) (0.321)      year2008 2.643*** 0.145 1.122 1.058*** 
 (0.307) (0.462) (1.047) (0.333)      year2009 2.797*** -0.173 0.865 0.701** 
 (0.300) (0.393) (0.996) (0.333)      year2010 3.213*** 0.010 0.973 0.923** 
 
(0.338) (0.455) (0.988) (0.360) 
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 Dependent	variable:   
 Vehicles_Sold  Legitimation 0.024*** 
 (0.006)   InfD -0.046*** 
 (0.009)   MarketFormation -0.019 
 (0.024)   EntExp 0.010 
 (0.010)   KnowD 0.049*** 
 (0.009)   PosEx -0.034** 
 (0.013)   ResMob -0.023 
 (0.014)   StateCALIFORNIA 1.705*** 
 (0.496)   StateCOLORADO -0.119 
 (0.242)   StateCONNECTICUT -0.571** 
 (0.242)   StateFLORIDA 0.854*** 
 (0.243)   StateGEORGIA 1.319*** 
 (0.241)   StateILLINOIS 0.380 
 (0.242)   StateINDIANA -0.848*** 
 (0.243)   StateMAINE -1.787*** 
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 (0.245)   StateMARYLAND 0.207 
 (0.241)   StateMASSACHUSETTS -0.064 
 (0.244)   StateMICHIGAN 0.517* 
 (0.265)   StateMINNESOTA -0.560** 
 (0.242)   StateNEW	JERSEY 0.293 
 (0.241)   StateNEW	MEXICO -1.883*** 
 (0.245)   StateNEW	YORK 0.012 
 (0.282)   StateNORTH	CAROLINA -0.251 
 (0.242)   StateOREGON 0.309 
 (0.241)   StateRHODE	ISLAND -2.351*** 
 (0.247)   StateTENNESSEE -0.434* 
 (0.242)   StateTEXAS 0.685*** 
 (0.244)   StateVERMONT -1.604*** 
 (0.244)   StateVIRGINIA -0.155 
 (0.242)   StateWASHINGTON 0.985*** 
 (0.243)   Constant 4.148*** 
 (0.172)    Observations 1,368 
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Log	Likelihood -6,986.192 theta 0.608***	(0.023) Akaike	Inf.	Crit. 14,034.380 










































































































































Technology	Keyword	 Generation	Pathway		Biodiesel	 Fame	 1	 oil	Biodiesel	 fatty	acid	methyl	esters	 1	 oil	Biodiesel	 fatty	acid	ethyl	esters	 1	 oil	Biodiesel	 free	fatty	acid	 1	 oil	Biodiesel	 lipids	as	feedstock	 1	 oil	Biodiesel	 lipids	microbial	organisms	 2	 algae	Biodiesel	 fatty	acyl-acp	thioesterase	 2	 algae	Biodiesel	 fatty	acyl-coa/aldehyde	reductase	 2	 algae	Biodiesel	 fatty	aldehyde	decarbonylase	 2	 cyanobacteria	Biodiesel	 acyl	carrier	protein	 2	 algae	Biodiesel	 volatile	fatty	acids	 2	 waste	digestion	Biodiesel	 microbial	lipids	 2	 algae	Biodiesel	 microbial	hosts	 2	 algae	Biodiesel	 trichosporon	 2	 Fungi	Ethanol	 agricultural	feedstocks	 1	 fermentation	
	-204-		
Ethanol	 starch	 1	 fermentation	Ethanol	 corn	cobs	 2	 cellulosic	Ethanol	 corn	stover	 2	 cellulosic	Ethanol	 cereal	straw	 2	 cellulosic	Ethanol	 forest	harvest	residues	 2	 cellulosic	Ethanol	 husks	 2	 cellulosic	Biodiesel	 chlorella	vulgaris	 2	 algae	Biodiesel	 spirulina	maxima	 2	 algae	Biodiesel	 nannochloropsis	sp.	 2	 algae	Biodiesel	 scenedesmus	obliquus	 2	 algae	Biodiesel	 dunaliella	tertiolecta	 2	 algae	Biodiesel	 scenedesmus	dimorphus	 2	 algae	Biodiesel	 eicosapentaenoic	acid	scenedesmus	 2	 algae	Ethanol	 corn	 1	 fermentation	Ethanol	 maize	 1	 fermentation	Ethanol	 cassava	 1	 fermentation	Ethanol	 grain	 1	 fermentation	Biodiesel	 soybean	 1	 oil	Biodiesel	 genetically	engineered	microbes	 2	 algae	Ethanol	 genetically	modified	crops	 1	 fermentation	Ethanol	 ligno-cellulosic	 2	 cellulosic	Ethanol	 perennial	grasses	 2	 cellulosic	
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Ethanol	 forest	 2	 cellulosic	Ethanol	 panicum	virgatum	1	 2	 cellulosic	Ethanol	 perennial	plant	 2	 cellulosic	Ethanol	 phalaris	 2	 cellulosic	Ethanol	 alfalfa	 2	 cellulosic	Ethanol	 reed	canarygrass	 2	 cellulosic	Ethanol	 fibrous	plant	materials	 2	 cellulosic	Ethanol	 switchgrass	 2	 cellulosic	Ethanol	 bark	 2	 cellulosic	Ethanol	 wood	shavings	 2	 cellulosic	Ethanol	 chip	boards	 2	 cellulosic	Ethanol	 garden	mulch	 2	 cellulosic	Ethanol	 vegetative	grasses	 2	 cellulosic	Ethanol	 miscanthus	 2	 cellulosic	Ethanol	 prairie	grass	 2	 cellulosic	Ethanol	 short	rotation	forest	species	 2	 cellulosic	Ethanol	 eucalyptus	 2	 cellulosic	Biodiesel	 peanut	 1	 oil	Biodiesel	 oil-bearing	organisms	 1	 oil	Biodiesel	 jatropha	curcas	 1	 oil	Biodiesel	 jatropha	 1	 oil	Biodiesel	 babassu	coconut	 1	 oil	
	-206-		
Ethanol	 helianthus	tuberosus	 1	 fermentation	Biodiesel	 oleaginous	microorganisms	 2	 algae	Biodiesel	 rhodotorula	glutinis	 2	 yeast	Ethanol	 medicago	sativa	l.	 1	 cellulosic	Ethanol	 nut	shells	 1	 cellulosic	Ethanol	 sugarcane	 1	 fermentation	Ethanol	 beet	 1	 fermentation	Ethanol	 sorghum	 1	 fermentation	Ethanol	 sugar	esters	 1	 fermentation	Ethanol	 bagasse	 2	 cellulosic	Ethanol	 fermentable	sugars	 1	 fermentation	Biodiesel	 cooking	oil	 1	 oil	Biodiesel	 wet	organic	wastes	 2	 thermal	chemical	Biodiesel	 monosodium	glutamate	wastewater	 2	 algae	Ethanol	 urban	wood	residues	 2	 cellulosic	Ethanol	 ammonium	 2	 cellulosic	Biodiesel	 animal	waste	 1	 oil	Biodiesel	 anlage	 2	 sludge	Biodiesel	 excreta	 2	 sludge	Ethanol	 feed	mixture	 1	 fermentation	Ethanol	 fibrobacter	succinogenes	 2	 cellulosic	Biodiesel	 kalium	 1	 oil	
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Biodiesel	 chlorella	emersonii	 2	 algae	Biodiesel	 chlorella	protothecoides	 2	 algae	Biodiesel	 chlorella	minutissima	 2	 algae	Biodiesel	 dunaliella	bioculata	 2	 algae	Biodiesel	 dunaliella	salina	 2	 algae	Biodiesel	 microalgae	oil	 2	 algae	Biodiesel	 phaeodactylum	tricornutum	 2	 algae	Biodiesel	 vegetable	oil	 1	 oil	Biodiesel	 soya	oil	 1	 oil	Biodiesel	 untreated	raw	oils	 1	 oil	Biodiesel	 oilseed	rape	 1	 oil	Biodiesel	 coconut	oil	 1	 oil	Biodiesel	 jojoba	 1	 oil	Biodiesel	 canola	oil	 1	 oil	Biodiesel	 methanogenic	bacteria	 2	 algae	Ethanol	 poplars	 2	 cellulosic	Ethanol	 lignin	 2	 cellulosic	Ethanol	 cellulose	 2	 cellulosic	Ethanol	 hemicellulose	 2	 cellulosic	Ethanol	 wood	process	residues	 2	 cellulosic	Ethanol	 wheat	chaff	 2	 cellulosic	Biodiesel	 animal	fat	 1	 oil	
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Supplemental Table containing the top 20 most common CPC classifiers that correspond to Kessler and 










    
A01H5/10 Y02E50/16 A01H5/10 A01H5/10 
Y10S47/01 Y02E50/17 Y02E50/17 C11B1/00 
A01H5/00 C12N9/2437 Y02E50/16 A23D9/00 
A01H1/00 C12Y302/01004 C11B1/00 A01H5/00 
C11B1/00 C12P7/10 C12N9/2437 A23L1/2003 
A23D9/00 C12P19/14 Y10S47/01 A01H1/00 
Y02E50/17 C11D3/38645 C12P19/14 Y10S47/01 
C12N15/82 C12Y302/01021 C12P7/06 C12N15/82 
C12N9/2417 C12Y302/01091 A23D9/00 A01H5/12 
A01H1/02 C13K1/02 C12P7/10 C11B1/10 
C12P7/06 C12N9/2445 A01H5/00 A23K1/14 
C07K14/415 C12P7/06 C12Y302/01004 A01H4/00 
C12P19/14 C12N15/8246 A01H1/00 A23K1/146 
A01H4/00 C12P19/02 C12N9/2417 C12N5/04 
A01H5/08 C12Y302/01008 C07K14/415 A01H1/02 
A01H5/12 D21C5/005 C12Y302/01021 A01H5/04 
A23L1/2003 Y02E50/343 C12N15/8245 C12N15/8247 
C12N5/04 D06M16/003 A01H1/02 C11B1/04 
C12N15/8245 A23K1/1653 C13K1/02 C12N15/8274 







 Dependent	variable:   














 link	=	log binomial link	=	log binomial link	=	log binomial 
 (1) (2) (3) (4) (5) (6)  Other.Sector.Patents -0.00000 0.00001 0.00001 0.00000 -0.00000 0.00000 
 (0.00000) (0.00001) (0.00000) (0.00001) (0.00000) (0.00000)        AgPatents 0.001*** 0.001** 0.0005* 0.001** 0.001** 0.0004* 
 (0.0002) (0.0003) (0.0002) (0.0003) (0.0002) (0.0002)        Biotech 0.00000 0.00003 -0.0001*** -0.0001*** 0.0001** 0.0001*** 
 (0.00003) (0.00003) (0.00004) (0.00003) (0.00002) (0.00002)        Corn_1 0.245** 0.307*** -0.105 -0.178 0.231*** 0.191** 
 (0.093) (0.118) (0.107) (0.114) (0.083) (0.087)        Oil_1 0.001 -0.005 0.011** 0.014*** 0.003 0.002 
 (0.004) (0.005) (0.004) (0.004) (0.003) (0.003)        GE_Rev 1.188*** 0.709** 0.435 0.744** -0.325 -0.255 
 (0.394) (0.338) (0.500) (0.379) (0.248) (0.258)        RFS 1.052*** 1.291*** 0.793*** 0.820*** 0.749*** 0.765*** 
 (0.224) (0.277) (0.266) (0.267) (0.208) (0.219)        Constant -0.755 -1.128 1.076 1.387 1.710** 2.165*** 






 Dependent	variable:   






 link	=	log binomial link	=	log binomial 
 (1) (2) (3) (4)  Other.Sector.Patents 0.00000 0.00000 0.00000 0.00000 
 (0.00000) (0.00000) (0.00000) (0.00000)      AgPatents 0.0001 0.0001 0.001*** 0.001*** 
 (0.0002) (0.0002) (0.0002) (0.0002)      Biotech 0.0001** 0.0001*** -0.0001*** -0.0001*** 
 (0.00003) (0.00003) (0.00003) (0.00003)      Corn_1 0.081 0.050 0.083 0.050 
 (0.103) (0.097) (0.091) (0.095)      Oil_1 0.011** 0.010*** 0.017*** 0.018*** 
 (0.004) (0.004) (0.003) (0.003)      GE_Rev 0.070 0.158 -0.181 -0.176 
 (0.352) (0.297) (0.393) (0.313)      RFS 0.816*** 0.864*** 0.641*** 0.650*** 
 (0.256) (0.233) (0.230) (0.225)      Constant 0.579 0.916 -0.784 -0.536 







 Dependent	variable:   
 
Legitimation Entrepreneurial.Experimentation Resource.Mobilization Knowledge.development.and.diffusion Development.of.Positive.External.Economies 
Market.Formation 
Influence.the.Direction.of.Search 
 (1) (2) (3) (4) (5) (6) (7)  AFV.Manufacturer.Retrofitter 0.300*** 0.310*** 0.243** 0.323**  0.047 0.279** 
 
(0.084) (0.099) (0.106) (0.146)  (0.139) (0.130) 
        Grants -0.173**    0.244** 0.195 -0.051 
 
(0.073)    (0.100) (0.122) (0.112) 
        Aftermarket.Conversions  -0.142*   0.308*** 0.268** 0.083 
  (0.081)   (0.108) (0.131) (0.119) 
        Alternative.Fuel.Producer  0.125* 0.136*   -0.035 0.089 
  (0.068) (0.077)   (0.100) (0.092) 
        Climate.Change...Energy.Initiatives  -0.216*    -0.304 -0.284 
  (0.119)    (0.207) (0.192) 
        Exemptions      -0.086 -0.162 
      
(0.125) (0.115) 
        Fleet.Purcha  -0.153** -0.198** -0.329*** -0.246*** -0.077 0.032 
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ser.Manager 
  (0.064) (0.090) (0.108) (0.082) (0.116) (0.108) 
        Fuel.Economy...Efficiency  0.317***   0.289*** 0.119 0.058 
  (0.078)   (0.103) (0.118) (0.110) 
        Fuel.Production...Quality  -0.199***  -0.242**  0.062 0.077 
  (0.072)  (0.100)  (0.108) (0.100) 
        Fuel.Taxes      0.148 0.104 
      
(0.110) (0.102) 
        Idle.Reduction -0.156* -0.172  -0.330** -0.305** -0.383** -0.181 
 
(0.087) (0.105)  (0.146) (0.134) (0.152) (0.141) 
        Loans.and.Leases -0.160    -0.339** -0.289 -0.235 
 
(0.106)    (0.153) (0.178) (0.162) 
        Rebates      0.293 0.070 
      
(0.235) (0.211) 
        Registration...Licensing -0.130**     -0.124 -0.146 
 
(0.061)     (0.113) (0.104) 
        Tax.Incentives  0.214***    0.163 0.131 
  (0.067)    (0.101) (0.094) 
        Fueling...TSE.Infrastructure.Owner   -0.146*   0.215* -0.074 
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   (0.080)   (0.119) (0.109) 
        Vehicle.Owner.Driver    -0.299***  -0.168 0.023 
    (0.098)  (0.109) (0.103) 
        Renewable.Fuel.Standard...Mandate     0.307*** 0.458*** 0.175 
     (0.119) (0.134) (0.123) 
        stateAlaska 1.950*** 0.860*** 1.480*** 0.358 1.123*** 1.986*** 2.565*** 
 
(0.153) (0.196) (0.205) (0.287) (0.239) (0.267) (0.243) 
        stateArizona 1.291*** 0.812*** 0.516** 0.764*** 1.297*** 1.278*** 0.931*** 
 
(0.152) (0.183) (0.206) (0.276) (0.221) (0.239) (0.226) 
        stateArkansas 0.557*** 0.128 0.234 0.155 0.125 0.431 0.702*** 
 
(0.165) (0.206) (0.224) (0.333) (0.246) (0.277) (0.253) 
        stateCalifornia 3.641*** 3.239*** 2.815*** 3.791*** 3.279*** 3.530*** 3.551*** 
 
(0.151) (0.169) (0.189) (0.254) (0.215) (0.257) (0.238) 
        stateColorado 1.511*** 1.600*** 0.957*** 2.277*** 1.182*** 1.387*** 1.273*** 
 
(0.155) (0.192) (0.202) (0.296) (0.225) (0.277) (0.259) 
        stateConnecticut 1.146*** 0.362* -0.190 0.598** -0.073 1.161*** 0.828*** 
 
(0.156) (0.192) (0.219) (0.286) (0.252) (0.257) (0.245) 
        stateDelaware 0.165 -0.127 -0.104 0.071 0.250 0.289 0.370 
 
(0.158) (0.196) (0.218) (0.282) (0.237) (0.278) (0.259) 
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stateDistrict	of	Columbia 2.636*** 1.389*** 2.292*** 2.649*** 2.146*** 2.207*** 2.629*** 
 
(0.158) (0.180) (0.198) (0.263) (0.224) (0.268) (0.246) 
        stateFlorida 1.720*** 1.389*** 1.388*** 1.699*** 1.427*** 1.062*** 1.681*** 
 
(0.152) (0.179) (0.198) (0.267) (0.221) (0.246) (0.223) 
        stateGeorgia 0.879*** 0.810*** 0.349* 1.291*** 0.437* 0.151 0.495* 
 
(0.154) (0.195) (0.209) (0.276) (0.249) (0.300) (0.277) 
        stateHawaii 0.159 0.130 0.161 0.204 -0.369 0.294 0.388 
 
(0.170) (0.213) (0.233) (0.325) (0.266) (0.309) (0.290) 
        stateIdaho 0.599*** 0.593*** 0.103 0.635** -0.362 0.226 0.610*** 
 
(0.155) (0.188) (0.214) (0.282) (0.252) (0.258) (0.233) 
        stateIllinois 2.668*** 2.523*** 2.326*** 2.447*** 1.933*** 2.650*** 2.774*** 
 
(0.149) (0.173) (0.194) (0.256) (0.222) (0.239) (0.221) 
        stateIndiana 1.522*** 1.261*** 1.024*** 1.233*** 1.062*** 1.450*** 1.315*** 
 
(0.155) (0.188) (0.204) (0.293) (0.230) (0.249) (0.234) 
        stateIowa 2.967*** 2.500*** 2.501*** 2.198*** 2.362*** 2.943*** 3.155*** 
 
(0.149) (0.168) (0.187) (0.258) (0.212) (0.234) (0.216) 
        stateKansas 1.940*** 2.050*** 1.353*** 1.563*** 1.308*** 1.343*** 1.875*** 
 
(0.152) (0.183) (0.196) (0.278) (0.235) (0.324) (0.290) 
        stateKentucky 0.608*** -0.261 0.457** 0.005 0.888*** 0.920*** 0.848*** 
 (0.16 (0.214) (0.232) (0.316) (0.230) (0.274 (0.259) 
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8) ) 
        stateLouisiana 1.214*** 1.090*** 0.754*** 1.134*** 0.962*** 1.232*** 0.976*** 
 
(0.153) (0.179) (0.204) (0.278) (0.238) (0.254) (0.240) 
        stateMaine 0.527*** -0.755*** -0.595*** -0.141 0.233 0.499* -0.162 
 
(0.155) (0.209) (0.230) (0.316) (0.237) (0.268) (0.263) 
        stateMaryland 1.082*** 0.535*** 0.245 0.866*** 0.888*** 1.046*** 0.958*** 
 
(0.155) (0.186) (0.211) (0.282) (0.232) (0.249) (0.233) 
        stateMassachusetts 1.744*** 1.086*** 1.113*** 2.067*** 1.414*** 1.391*** 1.772*** 
 
(0.150) (0.177) (0.198) (0.251) (0.220) (0.239) (0.219) 
        stateMichigan 1.662*** 1.424*** 1.033*** 1.409*** 1.788*** 1.284*** 1.239*** 
 
(0.152) (0.176) (0.200) (0.257) (0.216) (0.245) (0.229) 
        stateMinnesota 2.511*** 2.509*** 2.062*** 2.493*** 2.163*** 2.205*** 2.398*** 
 
(0.151) (0.173) (0.193) (0.271) (0.223) (0.272) (0.250) 
        stateMississippi 0.655*** 1.039*** 0.460** 0.931*** 0.062 0.288 0.630*** 
 
(0.155) (0.181) (0.208) (0.275) (0.245) (0.259) (0.236) 
        stateMissouri 1.886*** 1.626*** 1.687*** 1.792*** 1.581*** 1.920*** 2.127*** 
 
(0.157) (0.177) (0.200) (0.271) (0.229) (0.262) (0.242) 
        stateMontana 0.745*** 0.352* 0.304 0.583** -0.270 0.040 1.188*** 
 
(0.154) (0.205) (0.209) (0.282) (0.274) (0.288) (0.252) 
        stateNebraska 2.260*** 2.530*** 1.980*** 0.883*** 1.346*** 2.068*** 2.569*** 
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(0.152) (0.171) (0.195) (0.274) (0.229) (0.246) (0.226) 
        stateNevada 0.579*** 0.455** 0.174 0.354 1.522*** 1.586*** 0.253 
 
(0.155) (0.186) (0.211) (0.307) (0.218) (0.250) (0.250) 
        stateNew	Hampshire 1.145*** -0.174 -0.579** 0.097 -0.049 0.912*** 1.130*** 
 
(0.154) (0.201) (0.234) (0.316) (0.251) (0.253) (0.231) 
        stateNew	Jersey 1.111*** 0.720*** 0.284 0.692** 0.549** 0.903*** 0.658*** 
 
(0.152) (0.182) (0.209) (0.280) (0.231) (0.244) (0.230) 
        stateNew	Mexico 1.449*** 1.151*** 0.725*** 1.895*** 0.814*** 1.124*** 1.327*** 
 
(0.165) (0.205) (0.204) (0.289) (0.261) (0.323) (0.298) 
        stateNew	York 2.915*** 2.611*** 1.860*** 2.820*** 2.424*** 2.902*** 2.570*** 
 
(0.160) (0.189) (0.211) (0.278) (0.234) (0.265) (0.248) 
        stateNorth	Carolina 1.001*** 1.184*** 0.805*** 1.371*** 0.596** 0.151 0.827*** 
 
(0.155) (0.192) (0.211) (0.281) (0.245) (0.295) (0.265) 
        stateNorth	Dakota 1.583*** 1.749*** 1.321*** 1.143*** 0.816*** 1.040*** 1.783*** 
 
(0.152) (0.174) (0.196) (0.271) (0.228) (0.247) (0.223) 
        stateOhio 1.335*** 1.478*** 1.187*** 1.651*** 1.265*** 0.851** 1.063*** 
 
(0.154) (0.197) (0.242) (0.274) (0.288) (0.355) (0.329) 
        stateOklahoma 0.780*** 1.001*** 0.500** 0.888*** 0.679*** 0.514* 0.779*** 
 
(0.174) (0.209) (0.227) (0.309) (0.247) (0.297) (0.275) 




(0.160) (0.194) (0.231) (0.296) (0.256) (0.281) (0.261) 
        statePennsylvania 1.459*** 1.183*** 1.147*** 1.464*** 0.977*** 1.071*** 1.243*** 
 
(0.157) (0.177) (0.198) (0.275) (0.228) (0.285) (0.264) 
        stateRhode	Island -0.063 -1.329*** -1.038*** -1.327*** -1.267*** 0.006 0.051 
 
(0.161) (0.224) (0.248) (0.371) (0.288) (0.269) (0.249) 
        stateSouth	Carolina 0.474*** 0.371** 0.613*** 0.880*** 0.065 -0.254 0.006 
 
(0.156) (0.188) (0.204) (0.276) (0.242) (0.268) (0.243) 
        stateSouth	Dakota 1.725*** 1.930*** 1.414*** 0.863*** 0.860*** 1.538*** 1.910*** 
 
(0.151) (0.177) (0.195) (0.276) (0.226) (0.249) (0.229) 
        stateTennessee 0.941*** 0.756*** 0.623*** 1.626*** 0.785*** 0.908*** 0.524** 
 
(0.154) (0.184) (0.208) (0.270) (0.231) (0.267) (0.258) 
        stateTexas 2.772*** 2.772*** 2.032*** 2.681*** 2.079*** 2.528*** 2.760*** 
 
(0.149) (0.180) (0.192) (0.260) (0.230) (0.259) (0.240) 
        stateUtah 0.076 0.047 -0.406* -0.173 0.058 -0.213 -0.019 
 
(0.164) (0.202) (0.231) (0.319) (0.254) (0.286) (0.258) 
        stateVermont -0.295* -1.543*** -1.536*** -1.638*** -0.443 -0.203 -0.548* 
 
(0.172) (0.251) (0.277) (0.422) (0.272) (0.308) (0.297) 
        stateVirginia 1.496*** 1.108*** 0.551*** 1.483*** 0.730*** 1.045*** 1.107*** 
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(0.178) (0.189) (0.205) (0.266) (0.249) (0.317) (0.297) 
        stateWashington 3.742*** 2.555*** 3.416*** 3.299*** 3.095*** 3.724*** 4.047*** 
 
(0.147) (0.172) (0.188) (0.248) (0.217) (0.237) (0.219) 
        stateWest	Virginia -0.358** -1.011*** -0.770*** 0.604* -0.111 -0.510 -1.015*** 
 
(0.163) (0.240) (0.252) (0.347) (0.254) (0.324) (0.308) 
        stateWisconsin 1.662*** 1.392*** 1.203*** 1.612*** 1.082*** 1.413*** 1.695*** 
 
(0.157) (0.176) (0.199) (0.257) (0.225) (0.256) (0.236) 
        stateWyoming 0.389** 0.203 -0.013 -0.170 -0.146 0.035 0.506* 
 
(0.162) (0.188) (0.215) (0.306) (0.246) (0.288) (0.258) 
        as.factor(year)1997 0.329*** -0.109 0.275 0.894*** 0.918*** 0.921*** 0.610*** 
 
(0.094) (0.134) (0.173) (0.238) (0.170) (0.187) (0.155) 
        as.factor(year)1998 0.352*** -0.275** 0.139 0.017 1.064*** 1.286*** 0.243 
 
(0.094) (0.138) (0.176) (0.274) (0.168) (0.182) (0.162) 
        as.factor(year)1999 1.118*** 0.241* 0.354** 0.893*** 1.453*** 1.773*** 0.794*** 
 
(0.090) (0.127) (0.170) (0.238) (0.163) (0.176) (0.153) 
        as.factor(year)2000 1.590*** 0.730*** 1.268*** 0.503** 1.811*** 2.353*** 1.601*** 
 
(0.088) (0.120) (0.154) (0.251) (0.159) (0.172) (0.145) 
        as.factor(year)2001 1.491*** 1.062*** 1.363*** 0.744*** 1.653*** 2.458*** 1.400*** 
 
(0.089) (0.117) (0.153) (0.242) (0.161) (0.173) (0.148) 
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as.factor(year)2002 1.578*** 0.883*** 1.517*** 1.034*** 0.691*** 1.963*** 1.986*** 
 
(0.089) (0.119) (0.151) (0.234) (0.174) (0.177) (0.144) 
        as.factor(year)2003 2.134*** 1.429*** 1.857*** 1.065*** 1.181*** 2.665*** 2.616*** 
 
(0.088) (0.115) (0.149) (0.235) (0.167) (0.174) (0.143) 
        as.factor(year)2004 2.264*** 1.559*** 2.121*** 2.195*** 1.697*** 2.531*** 2.522*** 
 
(0.088) (0.114) (0.147) (0.216) (0.162) (0.175) (0.143) 
        as.factor(year)2005 2.903*** 2.485*** 3.062*** 2.795*** 2.830*** 3.590*** 3.175*** 
 
(0.088) (0.110) (0.143) (0.213) (0.155) (0.173) (0.143) 
        as.factor(year)2006 3.775*** 3.766*** 3.787*** 3.982*** 3.895*** 4.175*** 3.909*** 
 
(0.089) (0.109) (0.143) (0.210) (0.154) (0.174) (0.145) 
        as.factor(year)2007 4.059*** 3.859*** 4.311*** 4.613*** 4.361*** 4.750*** 4.277*** 
 
(0.091) (0.111) (0.144) (0.213) (0.155) (0.180) (0.151) 
        as.factor(year)2008 4.080*** 3.955*** 4.227*** 4.650*** 4.312*** 4.495*** 4.088*** 
 
(0.094) (0.115) (0.147) (0.217) (0.158) (0.188) (0.158) 
        as.factor(year)2009 3.444*** 3.426*** 3.712*** 4.268*** 3.604*** 3.732*** 3.366*** 
 
(0.097) (0.120) (0.153) (0.222) (0.162) (0.195) (0.166) 
        as.factor(year)2010 3.482*** 3.418*** 3.711*** 4.217*** 3.396*** 3.295*** 3.534*** 
 
(0.100) (0.124) (0.158) (0.226) (0.166) (0.205) (0.174) 
        Acquisition...Fuel.Use 0.078  0.226*** 0.241**  -0.064 -0.088 
 (0.05  (0.085) (0.104)  (0.109 (0.101) 
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3) ) 
        Air.Quality...Emissions   -0.213  -0.320** 0.131 0.029 
   (0.131)  (0.158) (0.214) (0.196) 
        Alternative.Fuel.Dealer      -0.273** -0.145 
      
(0.107) (0.098) 
        Alternative.Fuel.Purchaser    0.224**  0.192* -0.004 
    (0.095)  (0.109) (0.100) 
        Constant 1.021*** -0.107 -0.716*** -2.148*** -0.843*** -1.226*** -0.703*** 
 
(0.133) (0.166) (0.199) (0.292) (0.221) (0.242) (0.212) 
         Observations 765 765 765 765 765 765 765 Log	Likelihood -3,811.988 -2,590.410 
-2,364.494 -1,729.101 -2,407.157 -2,670.215 -2,779.524 
theta 7.589***(0.471) 9.136***	(0.835) 7.127***	(0.677) 7.149***	(0.865) 5.382***	(0.449) 
4.088***	(0.292) 4.796***	(0.364) Akaike	Inf.	Crit. 7,765.976 5,328.820 4,870.987 3,602.202 4,960.313 5,514.429 5,733.048 




Electric	Vehicle	Sales	Regression	Results			 Dependent	variable: 	 		 Vehicles_Sold 	 negative glm:	quasipoisson 	 binomial link	=	log 	 (1) (2) 	Vehicles_1 0.0005*** 0.0002*** 	 (0.0001) (0.00002) 	 	 	Res_Elec 0.054* 0.039*** 	 (0.028) (0.008) 	 	 	VMT_Rural 0.0004*** 0.0002*** 	 (0.0001) (0.00004) 	 	 	StateCALIFORNIA 1.933*** 2.663** 	 (0.447) (1.219) 	 	 	StateCOLORADO -0.187 -0.205 	 (0.433) (1.781) 	 	 	StateCONNECTICUT -0.072 -0.129 	 (0.500) (1.664) 	 	 	StateFLORIDA 0.761** 0.999 	 (0.378) (1.361) 	 	 	StateGEORGIA -0.234 -0.061 	 (0.426) (1.662) 	 	 	StateILLINOIS 0.465 0.588 	 (0.381) (1.461) 	 	 	StateINDIANA -0.112 -0.070 	 (0.424) (1.715) 	 	 	StateMAINE -2.847*** -2.879 	 (1.067) (4.918) 	 	 	StateMARYLAND 0.820** 0.797 	 (0.385) (1.417) 	 	 	
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StateMASSACHUSETTS -0.115 -0.224 	 (0.462) (1.782) 	 	 	StateMICHIGAN 1.286*** 1.451 	 (0.359) (1.305) 	 	 	StateMINNESOTA -0.827* -0.750 	 (0.487) (2.066) 	 	 	StateNEW	JERSEY 0.670 0.613 	 (0.424) (1.454) 	 	 	StateNEW	MEXICO -1.063* -1.115 	 (0.558) (2.444) 	 	 	StateNEW	YORK 0.108 0.276 	 (0.437) (1.478) 	 	 	StateNORTH	CAROLINA 0.315 0.438 	 (0.393) (1.505) 	 	 	StateOREGON -0.058 -0.117 	 (0.436) (1.781) 	 	 	StateRHODE	ISLAND -1.991** -2.120 	 (0.808) (3.579) 	 	 	StateTENNESSEE 0.241 0.356 	 (0.402) (1.540) 	 	 	StateTEXAS 0.859* 1.526 	 (0.493) (1.270) 	 	 	StateVERMONT -2.739** -2.830 	 (1.070) (4.918) 	 	 	StateVIRGINIA 0.627* 0.754 	 (0.380) (1.422) 	 	 	StateWASHINGTON 0.831** 0.753 	 (0.386) (1.477) 	 	 	as.factor(Year)2011 3.390*** 3.415*** 	 (0.336) (1.212) 	 	 	as.factor(Year)2012 3.770*** 3.790*** 	 (0.343) (1.208) 	 	 	as.factor(Year)2013 4.344*** 4.396*** 	 (0.335) (1.200) 	 	 	
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as.factor(Year)2014 4.478*** 4.559*** 	 (0.339) (1.199) 	 	 	StateCALIFORNIA:as.factor(Year)2011 -0.782* -0.738 	 (0.411) (1.236) 	 	 	StateCOLORADO:as.factor(Year)2011 -0.517 -0.543 	 (0.492) (1.822) 	 	 	StateCONNECTICUT:as.factor(Year)2011 -1.572*** -1.608 	 (0.481) (1.743) 	 	 	StateFLORIDA:as.factor(Year)2011 -0.822* -0.847 	 (0.427) (1.390) 	 	 	StateGEORGIA:as.factor(Year)2011 -0.461 -0.485 	 (0.473) (1.696) 	 	 	StateILLINOIS:as.factor(Year)2011 -0.712 -0.732 	 (0.442) (1.493) 	 	 	StateINDIANA:as.factor(Year)2011 -0.865* -0.870 	 (0.483) (1.762) 	 	 	StateMAINE:as.factor(Year)2011 -0.317 -0.353 	 (1.100) (5.031) 	 	 	StateMARYLAND:as.factor(Year)2011 -1.318*** -1.330 	 (0.437) (1.459) 	 	 	StateMASSACHUSETTS:as.factor(Year)2011 -0.954* -0.967 	 (0.496) (1.836) 	 	 	StateMICHIGAN:as.factor(Year)2011 -1.474*** -1.489 	 (0.420) (1.338) 	 	 	StateMINNESOTA:as.factor(Year)2011 -0.042 -0.068 	 (0.539) (2.101) 	 	 	StateNEW	JERSEY:as.factor(Year)2011 -1.107** -1.127 	 (0.442) (1.493) 	 	 	StateNEW	MEXICO:as.factor(Year)2011 -0.961 -0.976 	 (0.615) (2.533) 	 	 	StateNEW	YORK:as.factor(Year)2011 -0.856* -0.884 	 (0.445) (1.513) 	 	 	StateNORTH	CAROLINA:as.factor(Year)2011 -0.708 -0.711 	 (0.448) (1.539) 	 	 	
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StateOREGON:as.factor(Year)2011 0.346 0.376 	 (0.490) (1.805) 	 	 	StateRHODE	ISLAND:as.factor(Year)2011 -1.508* -1.561 	 (0.864) (3.840) 	 	 	StateTENNESSEE:as.factor(Year)2011 -0.716 -0.706 	 (0.454) (1.574) 	 	 	StateTEXAS:as.factor(Year)2011 -1.184*** -1.196 	 (0.414) (1.291) 	 	 	StateVERMONT:as.factor(Year)2011 -0.214 -0.223 	 (1.096) (5.014) 	 	 	StateVIRGINIA:as.factor(Year)2011 -1.301*** -1.291 	 (0.437) (1.463) 	 	 	StateWASHINGTON:as.factor(Year)2011 0.263 0.319 	 (0.442) (1.498) 	 	 	StateCALIFORNIA:as.factor(Year)2012 -0.484 -0.186 	 (0.447) (1.232) 	 	 	StateCOLORADO:as.factor(Year)2012 0.340 0.358 	 (0.499) (1.801) 	 	 	StateCONNECTICUT:as.factor(Year)2012 -0.321 -0.350 	 (0.487) (1.690) 	 	 	StateFLORIDA:as.factor(Year)2012 -0.086 -0.082 	 (0.437) (1.379) 	 	 	StateGEORGIA:as.factor(Year)2012 0.122 0.145 	 (0.481) (1.682) 	 	 	StateILLINOIS:as.factor(Year)2012 0.098 0.109 	 (0.452) (1.479) 	 	 	StateINDIANA:as.factor(Year)2012 -0.732 -0.727 	 (0.491) (1.749) 	 	 	StateMAINE:as.factor(Year)2012 1.516 1.485 	 (1.086) (4.936) 	 	 	StateMARYLAND:as.factor(Year)2012 -0.279 -0.243 	 (0.447) (1.437) 	 	 	StateMASSACHUSETTS:as.factor(Year)2012 0.519 0.523 	 (0.499) (1.800) 	 	 	
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StateMICHIGAN:as.factor(Year)2012 -0.841* -0.754 	 (0.431) (1.325) 	 	 	StateMINNESOTA:as.factor(Year)2012 0.746 0.778 	 (0.545) (2.083) 	 	 	StateNEW	JERSEY:as.factor(Year)2012 -0.151 -0.143 	 (0.451) (1.474) 	 	 	StateNEW	MEXICO:as.factor(Year)2012 -0.490 -0.494 	 (0.616) (2.492) 	 	 	StateNEW	YORK:as.factor(Year)2012 0.442 0.488 	 (0.455) (1.494) 	 	 	StateNORTH	CAROLINA:as.factor(Year)2012 -0.339 -0.345 	 (0.458) (1.528) 	 	 	StateOREGON:as.factor(Year)2012 0.454 0.496 	 (0.499) (1.800) 	 	 	StateRHODE	ISLAND:as.factor(Year)2012 0.171 0.127 	 (0.828) (3.623) 	 	 	StateTENNESSEE:as.factor(Year)2012 -0.680 -0.678 	 (0.464) (1.568) 	 	 	StateTEXAS:as.factor(Year)2012 -1.063** -1.030 	 (0.425) (1.285) 	 	 	StateVERMONT:as.factor(Year)2012 1.145 1.150 	 (1.086) (4.940) 	 	 	StateVIRGINIA:as.factor(Year)2012 -0.855* -0.807 	 (0.445) (1.447) 	 	 	StateWASHINGTON:as.factor(Year)2012 0.192 0.250 	 (0.453) (1.495) 	 	 	StateCALIFORNIA:as.factor(Year)2013 -1.150** -0.340 	 (0.560) (1.225) 	 	 	StateCOLORADO:as.factor(Year)2013 0.289 0.297 	 (0.487) (1.790) 	 	 	StateCONNECTICUT:as.factor(Year)2013 -0.162 -0.203 	 (0.474) (1.673) 	 	 	StateFLORIDA:as.factor(Year)2013 -0.242 -0.231 	 (0.425) (1.369) 	 	 	
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StateGEORGIA:as.factor(Year)2013 1.089** 1.200 	 (0.469) (1.668) 	 	 	StateILLINOIS:as.factor(Year)2013 0.030 0.007 	 (0.441) (1.470) 	 	 	StateINDIANA:as.factor(Year)2013 -0.883* -0.892 	 (0.479) (1.732) 	 	 	StateMAINE:as.factor(Year)2013 1.322 1.255 	 (1.081) (4.928) 	 	 	StateMARYLAND:as.factor(Year)2013 -0.562 -0.561 	 (0.434) (1.427) 	 	 	StateMASSACHUSETTS:as.factor(Year)2013 0.404 0.413 	 (0.488) (1.790) 	 	 	StateMICHIGAN:as.factor(Year)2013 -0.891** -0.826 	 (0.419) (1.314) 	 	 	StateMINNESOTA:as.factor(Year)2013 0.220 0.209 	 (0.535) (2.076) 	 	 	StateNEW	JERSEY:as.factor(Year)2013 -0.034 -0.017 	 (0.440) (1.462) 	 	 	StateNEW	MEXICO:as.factor(Year)2013 -0.743 -0.781 	 (0.604) (2.472) 	 	 	StateNEW	YORK:as.factor(Year)2013 0.411 0.488 	 (0.442) (1.484) 	 	 	StateNORTH	CAROLINA:as.factor(Year)2013 -0.721 -0.737 	 (0.445) (1.518) 	 	 	StateOREGON:as.factor(Year)2013 0.609 0.645 	 (0.487) (1.789) 	 	 	StateRHODE	ISLAND:as.factor(Year)2013 0.089 0.022 	 (0.817) (3.600) 	 	 	StateTENNESSEE:as.factor(Year)2013 -0.744* -0.759 	 (0.451) (1.553) 	 	 	StateTEXAS:as.factor(Year)2013 -1.305*** -1.237 	 (0.412) (1.275) 	 	 	StateVERMONT:as.factor(Year)2013 1.512 1.507 	 (1.079) (4.925) 	 	 	
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StateVIRGINIA:as.factor(Year)2013 -0.923** -0.908 	 (0.432) (1.434) 	 	 	StateWASHINGTON:as.factor(Year)2013 0.476 0.574 	 (0.441) (1.484) 	 	 	StateCALIFORNIA:as.factor(Year)2014 -1.664** -0.427 	 (0.701) (1.226) 	 	 	StateCOLORADO:as.factor(Year)2014 0.064 0.056 	 (0.492) (1.791) 	 	 	StateCONNECTICUT:as.factor(Year)2014 -0.725 -0.764 	 (0.475) (1.676) 	 	 	StateFLORIDA:as.factor(Year)2014 -0.308 -0.293 	 (0.430) (1.369) 	 	 	StateGEORGIA:as.factor(Year)2014 1.364*** 1.607 	 (0.480) (1.667) 	 	 	StateILLINOIS:as.factor(Year)2014 -0.433 -0.461 	 (0.445) (1.470) 	 	 	StateINDIANA:as.factor(Year)2014 -0.817* -0.832 	 (0.483) (1.730) 	 	 	StateMAINE:as.factor(Year)2014 0.724 0.642 	 (1.083) (4.933) 	 	 	StateMARYLAND:as.factor(Year)2014 -0.883** -0.894 	 (0.439) (1.428) 	 	 	StateMASSACHUSETTS:as.factor(Year)2014 0.035 0.027 	 (0.494) (1.791) 	 	 	StateMICHIGAN:as.factor(Year)2014 -1.044** -0.979 	 (0.423) (1.314) 	 	 	StateMINNESOTA:as.factor(Year)2014 -0.318 -0.333 	 (0.540) (2.080) 	 	 	StateNEW	JERSEY:as.factor(Year)2014 -0.558 -0.598 	 (0.445) (1.464) 	 	 	StateNEW	MEXICO:as.factor(Year)2014 -0.748 -0.795 	 (0.608) (2.469) 	 	 	StateNEW	YORK:as.factor(Year)2014 0.212 0.309 	 (0.446) (1.484) 	 	 	
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StateNORTH	CAROLINA:as.factor(Year)2014 -0.986** -0.998 	 (0.450) (1.518) 	 	 	StateOREGON:as.factor(Year)2014 0.384 0.406 	 (0.492) (1.789) 	 	 	StateRHODE	ISLAND:as.factor(Year)2014 -0.329 -0.388 	 (0.820) (3.605) 	 	 	StateTENNESSEE:as.factor(Year)2014 -1.068** -1.111 	 (0.456) (1.555) 	 	 	StateTEXAS:as.factor(Year)2014 -1.458*** -1.348 	 (0.418) (1.274) 	 	 	StateVERMONT:as.factor(Year)2014 1.024 0.990 	 (1.081) (4.928) 	 	 	StateVIRGINIA:as.factor(Year)2014 -1.145*** -1.134 	 (0.438) (1.434) 	 	 	StateWASHINGTON:as.factor(Year)2014 0.290 0.367 	 (0.446) (1.484) 	 	 	Constant -0.683 -0.299 	 (0.415) (1.196) 	 	 		Observations 1,368 1,368 Log	Likelihood -5,955.114 	theta 3.419***	(0.177) 	Akaike	Inf.	Crit. 12,156.230 		Note: *p**p***p<0.01 		
